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uHiZ^ii 6 



1 

] SIS 1 itc JF^/iic; ^ n/cfta^ 2 (ciB^ii 



(c) 




1:^ 



1 

^4#1gt^ -r 5ff 1 7!?^ 6 (7>l^'ri^^^ l ^{cfa^Oi^ 
^ ^ i±- 6 :i ^ <^ -r -5 ft^Jtil 1 7!;^ 7 CO I ^-ri^;6=' 1 

SSr-ttlfsS^ 5 c ^ ^4#tS h-r^ ft 8 IS 
[If 1 0 ] JblE^MSXgtc jott 5^M^t^a 

0 0-50 or ^-rS C ^^4#^^-r^ff^lg9tS^(7) 



(2) 1-186261 

2 

[fiAjt^Sl 1] ±fS^M^XS{c:^8l^r, ^iS^^g^tc 

i^Lri/^50#Pfl^. 5-2 0 0 o#^-r^c^^4#^^ 
-rsif^itiii oiE^cD^i^<2^^goi^^:^^fe, 

[ffjjtiil 2] XfB^M^X^{c:^oit6#H^^, tK 
9^^ffi^<^ bfc^^^4#m<^:-r^li?Jt=5 9 7!7Ml 1 

[ff3^ill 3] ±fe^M^X^{c:l^ij-^#H^co^^ 
^a^, 1 0 0 p pmUjlT{^U^cC^^4#m^-t-^fi3jt 
10 119 7^^1 icTD I. ^-fnA^llKclE^Oi^*^*:^®^^^ 

[0 0 0 1 ] 

(Chemical Mechanical Pol i 

s h i ng) m\z.x.-:>xm^^\z.m^'Qskjtz.wih'^^um 

[0 0 0 2 ] 

^^-r^fc^^tc, A 1 J: ip^gsftr-^o^u-^ h n-e^ 

[0 0 0 3 ] rco#/£Cu^^l^fc«*ffl/^ia^®^Ji0j5fe 

(Damascene) V^tC ^ o T SiZ^IBi^il^it 
[0 0 0 4 ] *fe^ii^tCg£^g^^ 
^l/M^. Cu (h f a c) TMVS^^ffil^fcCV 

§15 s ^ ^ ixfc c u SiZ^BB^/i ^ t> 

[0 0 0 5 ] r.(7>^/j:c u^iz^ia;^g(^^if^^^< . ^ 

5C? [0 0 0 6 ] m^\^. iy:^^fe{Cj:oTCuji^iS 



3 

cu (hf ac) TMv sm^zmm-r^^m^mtmA 

[0 0 0 7 ] Cum^i2^MlBm<D^i-^ h D-^ 

[0008] 1112 (a) #08 

7 3fi.o^i£^ii^gim-fi:K<b/£^ s i 02 ^7 4 ^mm 

LTR I E fcJ:orSiN 
JK7 StCig-rSM^^JF^^L^cO-^. U^^jx hx^^-V 

^o^smufcs i N^7 3^i^^-r6^<^tcJ:orsa;^ 
mmm? 5 ^ff0;s:-r5o 

[0 0 0 9 ] ^i^r*, y j;or/^ u r 

^^XStC^S^t^v-" K^?:^SCu v— K^7 7^m^< 
[0010] 1112 (b) #08 

^^}X\ H2 ^m-^^x. m-h. myz^^m-^^xm^ 

[0011] 1112 (c) #es 

^\^^X\ CMPfelCj:-or. S i O2 M7 4 cOSffi^^® 

SL-ytcup^ 5/=^ii7 8, cuv-— KM 7 7, ^t:;^. t 

aNm7 6^I^^Lr, C uSiAiET^ji 7 9 

[0 0 12] co«/^x^^±ilia^ii. ^u^. 
mmt(Dmm^^^tzi^<DCuzf'yv\zMi^xi,noz, 

[0013] 

1^, ^i^^ >'<Df^z^f}^%'J^x^ttJ:< . jkmt i^x^u^ 

[ 0 0 1 4 ] ^t^o.^^, ^co^/^?}^Y Ko^^t^. :k 



(3) ^mW-l 1-186261 
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fcco-c, 1 s^u^n 1 4 ^#03 Lrc<7?^'B^mpj-r 

[0015] His (a) RXI ( b ) #93 

^13 (a) \t. m.m^ y^m^z.x-Dxmm^'^r^cu 

hermal Desorption Spectro 

scopy) ^W^^tcj:orm#-^s^ urii!j^bfct> 
or-^sp. [113 (b) mtm<Dt'it^\z:;^^<y^ V 
10 m\z.^-:>x^m^^t:LCxxmt^h<n^U:^::^f^i^<r>Wi\!i 
^^7f;\^t:L^(DX^'0 . ilEc^HI 1 2 (b) O^MSX 

^^3 0 0 t:j£i±r*ft 5 c ^{ci:or. tK^ (H2 o) 

^U^tK^ (H2 ) o^rfeffiS:;a^#U«ti;!jDLr jo 19 , Cu^ 

^ n tK ^ ^ tK ?^ ^ ;d ^ tb ^ ti CO ^ % b 
x^-fb^^ (CO2 ) \^. - :^ 

[0016] ^^^««^fefer'*?^;^/-^ix^ y 

L- fc;* m :i: <7)Btf ^ Ic^-r 6 t> 1^ /.^ I ^ 
[0017] 1114 (a) ( b ) #03 

1114 (a) [Ell 2 tC^L.Ac#(C^M^^JfeU/c^ 

j(? m\Kf£mx^^tLm,^mwrmmxh^ . ^t^. mi 4 

(b) (^Sa^g(^^«:^f^fcfn^o/cS[B&WSFrS(l]r'^ 
5o ;^^:i:OC u i/.=3r/i;i^^^S-r6CMPX^otfl{c 

^m<^^mtT a N^7 6 fc:^-r6;Sfl5<J:(7:)r^;^:^f^bi:i 
fT-r^5ti^^i/^ >^8 2 (7:);*S:a^^+5>r% e.o, 
^M.^^.r*^6J^#8 1 o— ^{c:^ol/^rXo(7D:^^^'^ ^-8 

2 :d^m?:f ^ Xfi.-^, 8 3 t^^±'r ^ ^ (c 5 o 

[0 0 18] ^L-r, ::o^;^^c up< ^/=^g<f'(c[^ll 1 

3 (a) \Z7^-rx ^{z?^ y^m(7:>j^'s^\z^^'r^yi< (H 

Ftm^S i^g^L. m^i-r^r ^(cJ;or 1 

4 (a) fv:;^-r®^l^^^ K8 O^d^^^-f^ t^CO^^x. 
hti^o ^f^. Cu?^ y^mco^^:^^h&'m^XifU^ 

[0019] ^yt. #^00^1^(7),^^, -<D7f^^ K8 0 
3 0 orjeX_b(7>^^^{cjoi^T^^-r5Ci::d^^ 



5 

[0 0 2 0] ^fz. m<7:>^^t i^Xit. ^<vr?^i^/ut 
[0 0 2 1 ] ^ ???-r K8 0 o^iti^. UBMf^ 

i^I^iM^^;^^ 1 . O/zmJ^TOCuS 
iZ^ifi^iilScl/M^C u^^^{c:^t5l^r, 7i^^ F 8 0 O^:^ 

[ 0 0 2 2 ] Lfc:d^oT, C uSi2^iaSil:%!c 

[0 0 2 3 ] 

mi (a) 7bm (c) #.03 

(1) ^^mn. m^i±.{^mf^^h.tzmmm2{z.mm 

[0 0 2 4 ] C(7?^{C. ^^;:^C 5 

[0 0 2 5 ] ^fc. ^ W-Y >(7:>/*:E;Si^C uSiAii 6 . ^'J 
[0 0 2 6 ] (2) ^tz. :^^m\t. ±IS (1) {c:^ol^ 



(4) 4#IB¥l 1-186261 

[0 0 2 7 ] r (7>^;:e^M^(^. C uS^iZ^jg 6 ^7:n^liISc:l/^ 

[0 0 2 8 ] (3) ^/c, ^mm\^. ±fa (2) {c:jo^/^ 
T. C uSiZ^ji 6 OittI:^l^[^ii:@;Si^ 1, 0;umJ^_bT* 

y^? [0 0 2 9 ] ^com^j:. i&Bm<Dj^j^m<Dm^mn. c 

uSiZiS 6 Oi^IllclM^Li:^:^^ 1. 0 mni^Jz<Dm^\^ 

[ 0 0 3 0 ] (4) ^/c, ±15 (1) 

T. ^g/^C uii 5 ^I^^Lt'cO'^jC uS^® 6 4^co^ 

mm^^m^-^^tz^(Dm^m^. cus^seitc^ 

[0 0 3 1 ] ^(Dm\^. C uS^ii 6 COfHScVM^ii:^;^!^ 
/h^i^^^fcl^. ^^^^Cu^iZi/i 6ii{cte/i:II^?F^ 

20 j^i.tz'^\crf^:Ltt-m^L-<.mmm(Dmf^m^m^ 

[0 0 3 2 ] (5) ^tz. :^^m\t. ±tS (4) fc^l^ 
C utiiZ^ii 6 OiH^l^l^a:^;^^, l. O umi^kTX 

[ 0 0 3 3 ] ^(om^j:. mmm<7:>mmm<^m^m\t. c 
um^me (om^^^^tiKmt^. i. o ju m£lT(^^'^^- 
4#^c^3a-c-^^ . r^^i^Y vi^-YX^iCuaiz^ii6co(^I^ 

[0 0 3 4 ] (6) ^fz. :^^mn. ±m (4) 
X. C uJSiiZ^S 6 (fifll^l^M^ii:^^^ 1 , 0 mJ[^ii(7) 
CuS^iZ^ge^. (|)l5!clM^ti:@^^ 1 . 0 uTni^T<DCu 

uSiZ^/i 6 {ci^otj- S^iJ^.^B^B^^d^'^Iifei^f^ii:^;^^ 1 . 
[0 0 3 5 ] riO^tC, m^^-'^t^M.mt^l . Ojumi^± 

-?rt7>*^fC|^, rfIll^l/M^li:^;a^ 1 , OjumtiJiOCuS 

^tMiti:=^d^ 1 . 0 ju mJ^Tt^C uS5Ziji6 {C^^fj-^^ 

[0 0 3 6 ] (7) ^tz. ^^mit. ±15 (1) 7^^ 
(6) (Dl^-f iX^^{C:|ol/^r, C uSiZiii 6 CO±{C|^ 1 (7> 

50 ^n^'t^tz^(Dm%^m-i . rcoDfl^tcTitii^gl^^^ 



[0 0 3 7 ] C<7>^{C. ifSO (1) 7bm (6) cDl^-f 

[0 0 3 8 ] (8) ^fc. Jits (1) Tj^ 

(7) cDl^-rix:^?^(-:^^(/^r. Cug5^. 

[0 0 3 9 ] ::c^«|/^^^^xmi^. CuilS^, 
y ^^^^^cop VD fe> cvD 

Mm,^?^ ^y^m. M^?^ y^mm(D\^^'rti 

[0 0 4 0 ] (9) ^fc, ^^mmi-^. -hiB (8) {CiJol/^ 

xg{c*5i/^r, S^gi ^ 3 0 oT:i^Tco^aS(7:>^Mm^ 
2 or/i>j[^T(^#ta^S-esi:gi ^# 

[0 0 4 1 ] ^(Dm^j::m^mn. MMl^ff^ t^^-f 
^^-r-Scor*. 3 0 0'^J^Tc75-fg:iaco^MS^{c^A L 
2 ot:/5>j[^Toiii^#?^itmr*sls 1 ^#t^ 

[0 0 4 2 ] (1 0) ^fc. :^mmn. ±fE (9) 
?f^i^^0^mxg{c:^tt^ta^a±r% ^o. 3 0 0- 

[0 0 4 3 ] z.(Dmfj:m^mx.m{^^ii^m^mwL& 

!^^,;^f;^oi^^4#tt;i^t)l^, 3 o o — 5 0 0 '^ir-T -5 
^tf)mt.\^<. 5 0 0^^^x.^<^Cuco^m^^Pp1M 
<^/ir5. ^^M2i:LT, FSG {y^ym^^S 

i O2 ^) . mm?f>SOG {:^\f:y^^^^=7:^) 

[0 0 4 4] (1 1) ^fc. XfS (10) 

Pfl^, 5-2 0 0 0#<ir-r5:i^^i!#tS<i:-r^o 
[0 0 4 5 ] rc7>^fc. :feiSt^S(-i^Lri^^P#Pfll^. 
5-2 0 0 0?:l?cOffiH;a^M^ L< , 5#i^±^T^?'c^^/^^ 

xDf^^i}^^-\'^Ar'h^ . 2 0 0 0^:l?jexx 



(5) ^mW- 11-186261 

s 

[0 0 4 6 ] (12) ^fc, :^mm\^. ±12 (9) 7!?^ 

(11) (D\^^-rt\.t-{z.'i6\.^x. m^^mumz-^^if 

[0 0 4 7 ] CO^tc. ^M^xm{-:^^it^#H^(^. 

cMPX^{cj8ij-^<^p<-v^ji(7)[Eim^. cutiiz^iie 

[0048] (13) ^fc, ±15 (9) Jb^ 

10 (11) (7:)l^-ri^^^^^*5l^r, ^MUXgtcifefj- 

^co®?^^^^. 1 0 0 p pmi^TtcLfcr <^:^4#^i: 

[0 0 4 9 ] r^O^fC, ^m^xmtc:|oit^#S^, B^'J 

tzmz.^ 1 0 0 p p mJ£^TT-^S ^ L< . 4^ 

[0 0 5 0 ] 

[ 0 0 5 1 ] lil 2 ( a ) #0S 
CVDfe^ffll^r, F'Jx.(^. 7 0 0 nmcDL TO 

{{^w^m"^ s i 02 ^) ^fife:^ ^ -ii-r TitMft:^ 1 2 <^ 

30 V y^<—Mtf^^W^i}^. m^^-^. 50nmcOSiN^ 
f}^. 7 0 0 n jn(D S i O2 ^1 4 ^m^-t^a 

[0 0 5 2 ] ^fei/^-e, h^<^ — >' m^-^T) ^ 

^m^^fz.R I E{cj:ors i N^i 3 tci^-r^natis^ff^ 

ixScLfcCO^, L/v^;:=^ h/-^^ — V^U^MffibfcS i N^l 
3^f^^-r^Ci:tCj:oT, mt^l. OizmJi^X, ^ijx. 

ii\ 10. 0 izm<Dm^mMMi ^^mf^-t^a 

[ 0 0 5 3 1 [I 2 ( b ) #03 

5/^X^{c:^oit^ K<^/^6Cu V— FUl 7 

1 0 0 nxnmm^-^xTmmm,m^Mm-r 

-So :i(75:^^co;:^^^j/^ y ^^^ff^i^. 2x10 

"^TorrOAr ;^f :^ :^H^{C*3 l^T . lE^ 2 9 0 mm 

[0 0 5 4] CO^-^, T aNmi 6^m^^-^fz<^ 
50 ib. ~mi^^^\Z.^m^X\^^^ t. TaN^r6<!::^k 
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I 0 0 5 5 1 H 2 ( c ) #03 

^«Jx.f^. lOOOnm ( 1 w m) (t^'^^j^l^Cu 

^^^4=1^. Wt^?^^fl^t\ 2. 5 A/ (1 0 cm) 2 

liiS^S^r- 10 0ms i^-f ^/L-c^^-^/i-^^iSfE^ffli^rfT 

i\ ;*sa*i^4 0 0 nm/5>r*^o^t, 
[0 0 5 6 ] H3 (d) #03 

^b/cC u p< :y=^ii 1 8 . C u v-— KM 1 7 . RXI. T 

[0 0 5 7 ] US ( e ) #.03 
?kl/^r% i^L^t^. 3 0 0"CJ^T. F'Jx.J:i\ 15 0''C'ri 
OOTor r(D100 %OH2 ^ t^SI/c ^ n/c^M^ 
^{Cv-y :=r>S;Kl 1 ^5gAb, 2 0 

J[^T, ^'Jx.fi\ 6"C/»<^Lr, SOO-SOO'C. ^>J 
3 9 0°C^r*#?ab, 5— 2 0 0 0|^\ '^•J:tJ:i\ 

i2o#r^ (2^rfl) i^n-r^z.t\z.x-:>xm^m^rf 
[0 0 5 8 ] c<Dm\z. :^^m<7ym 1 <7^mm(Dmm\z:i^ 
tciior 3S.^.o^^^^flM-r^c^:d^r-#. ^fc. m 

[0 0 5 9] fjl^. ^<DT:^i^^UtLrX(DT aNm^T 

iisim\zm:^^x.xh^^^i:><r>X'^y) . :^^m<Dmi<r> 

XT i Nm^M^\ 1 0 jtz m(7:>ffI<7>ia^ii^ff^J5feL, ^ 
[0 0 6 0] ^OH^CO.^^, ^< ^^il^fTt:??:^^/^:^ 
-rX) ;d^0. 9 m-T^pofcCOtC^UT. M 1 11:^0 
\Z.it. ^Ix^ >'i^^X(^2, 0 m^ 2f§^S{C;^^oT 

i/^Tto ^j:^. ^^^i^, 3 5 o°c{cjo^^r 2 5>r^ff ^ 

[0 0 6 1 ] ^fc, It^Ofc^^tC. Jfea^MtT^Jta^fC, 

4 0 o't:^c:^o^,^r 3 0 5>r^o^M^^ffofc:^'e*(cf^, 
m<oi^^nmh:^^xh^. 
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[0 0 6 2 ] ^^fC, ^.m^^Jtfll-r^mjtC, 3 5 0°C 
c?5ii^^t-. 4 0 0"C{C^3l^r 3 O^r^CO^^^^^To 

2, 2 uin\z.f£-:^x\^^:5<Dtmm^ri. (}^fj:< ti^i^m 

[0 0 6 3 ] *fC. ll4^#0SL,r. ;^^0^(7:)||l (D^ 

m(7:)nm<7:>mmm^m.m'r^o S4 (a) #.Bai,iEc7:)m 
y<7 i(7:)mm(Djfmxmmi^tix^\c^ cuv— k^i7^ 

J: 5 2 0 -^iii y v>^^[iD^ 2 1 Jf^;* ^ n^-f < , 

CcD^/^iK^ 2 0^:11 :yv^t^[ia^ 2 1 ^^ii^S fC^t C/c® 
mfi^y iX=^fe(C^orC ry^g 1 8 ^it^ 
^-^^^-e-. Cu^ 2/=^@l 8^gB;^S^«l 5f^(C+ 

[0 0 6 4 ] [iI4 (b) #03 

Lfc;d^oT, C u V— K^l 7 ^;S:^bfc(7:>-^>. Ar^ 

:?^*^tT5 ^(Cj:or. ;EfJ5 2 0^::iiixv>t^[M]^2 1 ^ 
f£<l^. m4 (b) fC;^-rJ; 5?'c^Jfmf^-r^^^:5^M^ 

[0 0 6 5 ] ^fefc, [1 5.^u«[ii6 ^#,0SbT, ^mm^ 
m 2 <Dmm<7yw0mxh ^ c u y<Dmmxm^mm'r 

m5 (a) #03 

F'Jx.li\ i?^ 7 0 0 n mCOL TOll^i5fe:^$-i^:'rTife^ 

'-ft;^i2<^b, i^i:^<, p cwm^m^^'^x^ 

^y^>'y:^ b ^yy^—mtf^^m^t^. m:^\t. 5 0nm 

<Ds i Nm 1 3^u^;ir^te^M<^ LTom^^h^^^ 

m^t^. F'JX-(i\ 7 0 0 nmCOS i O2 Ml 4 ^it^-f" 

[0 0 6 6 ]^fel^T% Ui^:^ b^<i^ — >' mTT^-^-T) ^ 
^:^^^tl.X. C4 Fs +CO + A r 
40 ^m^^tiR I EtCj:oTS i NMl 3 (C^-T ^ [ID^^ff^ 

;5Sj;Lfc(7:>-^, h ^^^5^ — ^'At/Mtti bfc s i NMi 

3 ^f^^-r-S^ <h{Cj:oT, Li:=^:d^l. O^mgAT. ^'J 

0. 6 uin<D\fryt-—/l-2 Z^Jf^f^-r^, 
[0 0 6 7 ] m5 (b ) #03 
^\.^X\ :^y<y<^ U >'^m{zX'r>X^<U r ?^ ^/ut^J:^ 
T i NM2 3 -pijx-li', 5 0 nmJt^^-tirf^O-^. ^ 

^^mh-r3\^m^x:^y<y^ u >'^miz.j:^x. m# 

7f ?/=2exg{c:Jt5tt-5v— Ki:?*^^ C u V— KMl 7 

2 0 0 nm±iSI^'ii-rTife2g^M^Jf^;5fe-r^o 
50 ;^^jo. - co^-g^*?);^/-^ 5/^ y v^^f^t?^ 2X10"^T 
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o r r COA r ;^#ffi^lc:^l/^'r . 2 9 0 mmO^ 
[0 0 6 8 ] 5 ( c ) 

-9^'J;tl^. lOOOnm (Ijlim) tfJ:^f^^^Cu 

^^ftt>, umm^m^\ 2. 5 a/ (1 0 cm) ^ c7> 
^i^^Sr- 1 0 0 m s ^J^/^tD/-^/u;:^^^^ffii^rft 

[0 0 6 9 ] me (d) #53 

^kl^T% CMP^^tcJ:or. S i O2 ^1 4 c7?^ffi:a^M 

[0 0 7 0 ] HI 6 ( e ) #0S 

^s^ci/^-r. P C VD^^^^.l^r^ h ^/^-^ 

F'J^I^, 5 0 nmCOS i N^2 5^ 

^ijx.t^> 7 0 0 nmO S i O2 ^2 6 ^i^^-f 

[0 0 7 1 ] He ( f ) #01 
^l.^T% iaS^^ 3 0 0"CJ£IT. 1 5 0°CT-1 

OOTor T <D1 0 Q %(DH2 :^ :^X*m± ^ M^m^^M 

aT. ^'Jx.i^. 6"C/^<^Lr. 3 0 0- 5 0 0^. 'a^fj 
3 9 0"C^-e#-taU, 3 0 — 2 0 0 0^^\ -^ijx. 

^tTt\ c u:/^ ^2 4 tc^^ixri^^7K5>. — 
[0 0 7 2 ] ro^fc, ;^^m<Dm2comMcomm\c:^ 

[0 0 7 3 ] -(Dm^£mmmmm^(Djfmm<^m 

[0 0 7 4 ] ^lix-ii'. ^^m<^m2<DmM(Dmm(r>^jriM^ 
^mm-r^f^i^ic^ 0. 3 5 /imoi^ioia^ii^ji^j* ■ 

oT, 2 5 O'Ctd^itS 6MA/ cm^ COill^Kl^tC J: 

[0 0 7 5 ] :LtDm^<of^^. ^<m^m^nt>fj:\^^m 
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:feb-r, 5 o%^^t-^j^B#r^i^ 1 1 8 op#rflr*^ofc 

O%^^tCpJ-50^f€f^ 1 5 5 OS^r^r*^ f;? . 3 0%Jt^± 
/^^b, 4 0 0°CEC:|ol^T 3 0 i^r^^Tofc. 

[0 0 7 6 ] ^fc, M:i^cof'it>{c, mmm<Dmmm\^. 
W^&M^e o'cy^ti^. 3 5 o*'c^c:^3l^T2 5>rfl'?^ 

%^^fC^J69#P^f^l 0 3P#rar*^l9 . ^M^^^<^T 

[ 0 0 7 7 ] ^^tC, te.m^^««-r^Stj{C. 
^6 0^X5^<tL. 3 5 0'=^C^c:^oV^T 2:5>r^<7:>^M^^ 

orx^<^u> 4 0 o"c^cj^l^r 3 o^r^c7:^^M^^^f 

o/t^^^tCt:,, KO^^^d^^tn. 5 0%^m{^^J 

O 1/8 Jt^Tt-ffir-r^c^:d^^^^^n, ^ 

[0 0 7 8 ] H 7 7!?^^ 1 1 . 

±m(7:>mi(^mM(DMmtm2comM(Dm 
mmrnxmrn-r^. 

H 7 ( a ) #0S 

CVnm^^^^X. mx.]-^. i?^ 7 0 0 nmOL TO^ 
.^j?Jc;:^^'ti:TT±femftiM3 2 <^ ^l^T^ PC<. P 

^'Jx.(^. 5 0 nmOS i N^^ 3 3 ^U^iB^ii:9'it^ 
^ll^*^?'^^ LTOJ^:^)^b?t^5;^^^^. ^•Jx.f:^. 7 0 0 n 
mc7>S i02 ^34 ^m^-r^. 

[0 0 7 9 ] *i/^-e. i^v^;^ h^-^^ — > (^^-^t-f) ^ 

-^:^^<i:Lr, C4 F8 +CO-\- Ax 

3^[^^t-'5^^{Ci:-^T. *I;a^l. OjumJt^±. ^'Jx. 
Ii\ 1, 2 jumOia^ji^?i3 5 ^ff^i^fe-r^o 
[0 0 8 0 ] [H 7 (b ) #59 

T i Nl^3 6 '9^'J:tfi\ 5 0 nmii^^H^rytCO-^, ^ 

;^ 5/:3exS{c:|atj--5 v-- K<!:?:e^Cuv— K^3 7^, 

[ 0 0 8 1 ] H 7 ( c ) #09 

50 ^\^^X. y^'^^^^^X . S i 02 ^3 4ii(7)^ 
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^t^. 1 0 0 0 nm (lam) t^J^^m^^Cu 

y ly^m 3 8 ^mm^-^^o 

[ 0 0 8 2 ] US (d) 

iNll3 6^^^br, C uSi^iB^S 3 9 ^JF^^-f 

[0 0 8 3] [il8 ( e ) #BS 
^^^r% taS^^. 3 0 0"CJ£IT. ^'Jx.i^. 1 SO^T-l 
OOTor rc7)100 %cOH2 ^ 't^S?^' ^ i^:^^fBM^ 

^{cv-y ^ v£i^3 1 ^^Ab, #taiSS^2or/^ 

i^T. ^'Jx.f^\ 6"CX^^Lr. 3 0 0- 5 0 0^. ^'J 
X-f^\ 3 9 CC^r-^t^L. 3 0 — 2 0 0 0 ^ijx. 

f^. i2os?r5 (2^ffl) ^^^-r^^iirtcj^or^Ms 

[0 0 8 4 ] MS ( f ) 

^-^--ii ^'Jx.i^. 5 0 nmCOS i N^4 0 

ti\ 7 0 0 nmCOS i O2 M4 1 ^ii^ ^ -ii-fcO . U 

+ CO + A r •^^h^£^U'^:^:^^m^^t^R I Etc J: or 
s i Nm4 0 {c:^-r^[iafi5^J10i^feUfccD:^. uv^;^ h^^' 
^-^^U^^tbLfcS i N^4 0 ^!^^-r<5^^{cJ:o 

[0 0 8 5] m9 ( g ) #.Ba 
T i N^4 4 ^|JX.I^\ 5 0 nmmm^'^t^<0'h. M 

[0 0 8 6 ] 9 (h) #0S 

^l.^T% 117 (c) ^OXm^l^^fC. ^^7^ 

l^r. S i O2 M4 lJb<7>;^^;e^, 100 On 

[ 0 0 8 7 ] H 9 ( i ) #0S 
?^1/^T', CMP^^tCjCoT. S i O2 M4 1 (7)^®;5^S 

i^fCii^L/cC u;^ iy ^/i4 6 , Cuv^— KI14 5. ^ 
XI. T i NJ14 4 ^f^^bT, Cu:7"^i/4 7, 4 8^ 

[0088] miO (j) mm 

—mtfJ:hm^i>^. Mx.^^. 5 0 nmCOS i N^4 9^ 
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FiJX-li\ 7 0 0 nmcD S i O2 ^ 5 0 ^^§^-^60 
[0089] UlO (k) #0S 

■itr-f) ^-^^^^ <!:: Ur, C4 Fs + C O + A r b ?te S 
?^-B^;if:^^^i^fcR I EtciioT S i N^4 9{ci^t-^ 

i NJ^4 9 ^[^^-r^ C ^{C J; or, fg^^O. 2 — 10 

r. ti:^:d^l, OjLimJi^T, -^'J;tii\ 0. 6jumc7>fc'^r 

[0 0 9 0] ^^i^r. y >'^^^{c j:or/^ y r 

^ ^/l-i: ^'cfT^ T i NM 5 3 ^'Jx.i^, 5 0nm±i^^ 

KM5 4 ^'Jx.l±\ 2 0 0 nmJt^^-^rTi^^mm 
^ff^i^feb. A\^^X\ m? (c) c75Xai:[^^{C. 
ly^m^M^^X. S i O2 M5 0 Jbco^^;6^, ^'Jx-(i\ 
^(7 lOOOnm (1 m) ^ ^'^t ^ ^ l C u ^ 5/ ^ if (H^ 

[ 0 0 9 1 ] ^ki^^r, cMP^fc j;or. Si02M5 
0 c7)^^;d^Mtti-r^^r^^^tf »/\ ia^;i>^?t5i^ 

Cuv— KM5 4, ^t/, T i NM5 3 ^I^^Ur. C 

[ 0 0 9 2 ] ^fei^r, p cvD^^tc J; or. m^t^. m 

5 0 nmCOS i NM5 7 ^^t^ ^ -^^fc O , 
3 0 O^CJt^T. ^'Jx.(^, 1 5 O^r 1 0 0 T o r r 

{Cv-y 1 ^^AU. ^?^^S^2 o't:/5>i^ 

T, -^^ij^-li'. 6"CX5><^br. 3 0 0 — 5 0 0"C. ^ijx. 
fi\ 4 0 0T;^r#l^L, 5~2 0 0 0#, 3 

o^r^ (18 0 ofm) i^n-r^ :Lt{z.x^xm^m^ 

fTi/\ c uaiAia^il 5 5 , Cu:;^^^5 6, ^U^. T 
jgC0Cu^^^4 7, 48(?^^U-r < 

[ 0 0 9 3 ];:^$5. C(75^^^^.^X^{c:^ot/^r. CuSaZi 

mm(7^^^comm\^^^^xmmi^t:iX^{:^. ^u^i^t^ 

[0094] imi (a) ^U^H 11 ( b ) #B3 

Hi 11^, *^9J(7?m3 0|IJfe<7:)JF^B{c:feit-5^#(?:5t^ 

m^m:^mz.mm'r^tL^<Dmx^^ . mii (a) 
mwrmmxhKi. ^t^. mn (b) f^iE^s, m-h. 

5{7 [0 0 9 5 ] ^co^-^. i/U^ 5 9 (7>i^-r X;^^:^^ < 
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[0 0 9 6 ] Z(Dm3 <omM(Dmm\Z.:^y^^X\t. ±M<D 

mBm<7ymf^j:mz.:^\^^x. i. o mj[^±cortiic7:>is^ 
[0 0 9 7 ] ^fc, z,<Dm^^m^mi:m^:^^^x. i, 

0 ju mJ[^±t7?i|iIcDC uSjASai^ilfc:^^*^^^^ U-^ 

XK^ ^^iy-O^-^ ::^t^mm^i%^ 1. 0 mi^T(^ftIco 

:itt^X'^. 1 . Oiimi^±co 

Xl^, (fl^l^l^ia^iSi^ 0. 5 M mCTDC uSiZ^ia^St-*^ 

[0 0 9 8 ] T/ioia^/i^^tf^rc7>sa^jio 

[0 0 9 9 ] Ui±, ;^^0Jo^5fe(7)jF^^^m88br^:^c 
T a N^tC>f-tt> 19 (vlT i N^, ^IM^. Ti 
T i S i Nm^^^^-'Xh&^^h^^X'h^c. 

[0 10 0] ^tz. _bfso^|^^iScoJ^0M(7:)l^p^{c:^ol^r 
T i N^^co/-< y ^/^^^^/-^ J/:? y v^^^tci: 

[0 10 1] ^fc, Jtt5<7>^|^JfecoJF0M(^ta§^{^:l3l^r 

Moc vDfei!c:iMift^#^ y^m^^^-^xmm^-^x 

[0 10 2] ^fc, _b;^co^{c. y T;^ ^/i-^ K 
/l/^ V— K^<t (7:^r^{C, 2 0 nm^SOA 1 . Ti. T 

a, Zr. Sci/M^. w^^m-r^ ::.t'^^^^X'h^. 
[0103] ^/t, _hf5co^^^^(7)?^0^(7>m0J^c:^ol^T 
cuiy— }^'mt }^xm^^i^c u%:m^^x\^^^7!)^. m. 

Zr, Ti, Al, WOd^/£< th—m^5M 
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[0 10 4] ^fc, ±fB(7:»^ilJfe(7:»jf^^om8^fci3i.^r 

1^. cxim^^m^M^;^ y^micx-^xmrn^-^xi-^^ 

y^mzmhtl^^(DX^t^j:< . Cu (hf 
ac) TMV S^>^l/^fcMOC VDffi, J^z-^-z^yv^ 

[0105] ^y^m\^^^xmm^^^ 

tCv^^ ^^ev^^ (dipping) -t^Z.t\^X,-:>Xf^ 

[0 10 6] :L^h<om^mmm^my^^fz,m'^\^'h. ® 

^^{C^E LT C uSaZi^^tC^M^, ^iJX-li*, MOCV 
DfetC#5^«iS^. J^z-^iVi^^ y ^-^fetCff 5 Ar ^CO 

[0 10 71 ^fc, }LU<n>^'mm<Dmm<Dm.m\^'i^y^^x 
i2.;iic^x.^:^#^^itbr, ^fs^ar-i^Jc^-r^LTom 

LTO^{cPlbix5tiOr-i^?tt< . F 

[0 10 8] ^fc. ±fSOm3CO^M<7>?f^^(D^{C^jl 

3 0 0^^^r*iS^-r-6r 
[0 1 0 9 ] ^fc. ^M^^H^i: LTI^, 10 0%H 

-ri^o:^'B' fc t> c u Si2^ S (7>^ffi cog^^fh; ih-r 6 7t 36 

{C, #S^1^(7?@^^^^|^1 0 0 p pmJ£iTt--t"^^<!:: 
5(? [0110] 
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^oms^^iir^^o 4 2 
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